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£ it^-gr 4447} ii#4 4^1 4^4^*1 (CNT) # 44^1 44^ 

^iHH 5l4£^ CNT l!# 4 47] CNT 44^1 X4°fl ^#4 4«, 

4-§-4# °l-g-*M u}o)£ e]^Ei# CNT-4 0 l£4i #4 4°14. 

4 4M 4^4, 71^3^1 Ji4£3- 5144 CNT 44i ^#4 7}3 4^7l 

444 4^-71 S. 7fl^^ 44, 44 44^ 4-§"7li 14^Kr 4-§"7l # 

4 444 4°1£ eH4# 443 hl^ l-e]444°-3. 1^44 CNT-4 0 1£4 
444^ 4°1 7>^44. 

£ la 
[*l«?!oU 

4^4^«(CNT), 44, e^fH, 4°lJ^, 4^4^71, 44 
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JL^SL E^i^i^f-* rf# ^ on- ol-g-SV 4o]o_^o^ afl^^ {Carbon 
Nanotube Film with High Surface Density and A Biochip Using the Same} 

[0001] £ l£ 4^71 7> 71^3 ^Hl 7>=4^7l7> CNT# sMH 1^- 

SLS. jl^S. CNT If-^r 7fl^5L^4. 

[0002] £ 2^ 7>s4^ 7 ]7^ CNT ^#^1 <sHi7ll- 7>^1 DNA* ItH^ 

CNT-DNA ^ 4^-, °l-g-*H DNA £>83- aV-g-^r =T^Kr ^ 4^ 

[0003] £ 3^ 7>s.4^7l7} CNT €f-^r o^lS. 7fl^?V i, v 

^7l# 7>^1 DNA# 1^1^ CNT-DNA 4^}^, °1# °l-g-sH DNA £>$3J- ^> 

[0 oo4] £ 4^ DNA7> ItNS CNT ?1 (phosphorous HI tfl^ 
XPS 

[ooos] £ 5(a)^r DNA# ^ttM^l ^ CNT €#i ^fl* °H4l" 4 

Br^fl £ 5(b)^r CNT A oHl <>M^ i^ll- 7>^1 DNA# 1^1 tJ * 

«>-§-4?l 3H1 tfl* (D£ ^-iL^y DNAS. 
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[oooe] £ 6(a)^r 4^713. 7fl^£ CNT ^f- 4^4^1 i^ll- 7>^1 DNA# ^ 

^-a]tJ * ^-iL^y DNA# tiV-g-Aj^l ^^$] (b)^r 

DNA# #-§-*m t^o] 3^41- 44^ 

[0007] £ sT ^ -cr 3.^] ^yp} ^#^1 4^4^ ti.(carbon 

nanotube: CNT) ^ ^1 CNT S^^l g.*\ 4°1 l^Kr 4°1^ 

[0008] CNT^ *l^iMH 4^3. ^*fl§Rr tiS 4^ 

oil, ^KM M-t^lBi(nm=10^^^ in] El) ^JLS. ^rZ) 4^ °J<^ # 

^<>14. CNT^r 7l?H ?l7l^j >id^^, 

[0009] CNT^r ^31^4 3.^3 ^V^^ol ^0^437, 4£^14 H^Sl 

£t ^ ^ Sl^, 431 tftfl^o.^. i-f £ ^ "11^1, ^J4i± 



4^4, ^4^4, oflu)*] X-l^l ^ 444 S.°1jL, 4^H 

713 44 44^43.44 -§--§-44 *1)4 34. 
[ooio] 44 S44 4444 iL4 444?11 -S--8-S1-71 ifltsfl 4H4 CNT4 444 

4-§-44 ^?\} 4^4 44M4. o]^} CNT44 ^ ^1 44(ends) 4 4 

4(sidewall)4 <H4i 43- -C00H 4-§-4l- 7M4 44. 444 444 444 
4 4444 444 4444 444^3. 444 4444 cnt4 7fl444 
£ 45514. 

[ooii] 4 4471- 444 7l4i 3sH CNT4 4444 -SH 4-§-43 444 4, 4 

£44 4444 MCmicro contact printing) 4^4 4-§"44 s.^d\] s]]£]jr). 
4 iL3L(Nan, X. et al., J. Colloid Interface Sci., 245: 311-8, 2002)4 44 
44 M (electrostatic method)-^ 4444 CNT» £4°H 4^4^-3 32.444 
£.317} $14(Rouse, J.H. et al., Nano Lett., 3:59-62, 2003). n44 47}^ CNT 
4 £4 4£7> 431 4444 4444 4^4 &°-4, 444 4^4^-3 £44 
31^44 444 444 444 4 444 4444 444 443i $14. 444 
Afl3£ «4 s4 3144 7)144 444 A4431 $14. 

[oos2] 44 104 °4fls 4444 44 44^1- 4, 144 44 444 it^4 

oiei4 447}44 4444 444 4444 444 $14 4^3 444 $1 
4. 3L4, 4444 4*§4 447f 444 44 4^4 4444 4444 444, 
4444 71144444 7fl4 44 $14 4444 95% 444 4444 44^3 4 
31 $14. 444, 44 444 4 44^1 4^44 4^ ^444*1 444 44 



jL, 4^1 7l^^ ^ MlB-^H ^-i: f-^H <£°1^1 4^°-S, 

4 #7Bf45$4, 4^1 44 45. 4 7Mtl-^ 44i 4^ 

[0013] 2}^, CNT-S] 47"|4, 4^4 >j4 PE^ 4^°-^ ?>^^r ^-i: °1 -g-^V 0 ^ , 

hH-S-I"^ 47l4^M<?l 44# f-4 tiV-g-^#i tflft 447} ol 

-¥-<>l*l:il 44 (Dai, H. 5/., ACC. Chem. Res., 35:1035-44, 2002; 

Sotiropoulou, S. et al . , Anal. Bioanal. Chem., 375:103-5, 2003; Erlanger, 
B.F. et al., Nano Lett., 1:465-7, 2001; Azamian, B.R. et al., JACS, 
124:12664-5, 2002). 

[0014] T&nfl^ - tfla^^l oflS., 4 ti l^(avidin) - 4°!^- 

^(biotin) tiV-g-^ # ^ Sl^rfl, 3i^-7VS. ^4 714 $H CNT1- °l-g-tsH *im 

(Star, A. et al., Nano Lett., 3:459-63, 2003). 
[0015] «>ol o.^ CNT71- ^4fe t]}o}^o] 3flO_ ^57 

4Jl<>1 4JH1 ufl-f 4#^M SL°1 ^-§- OJ ] A <H4 4-§-^ 4 

^ 9X7] 4£-°14. Afls.^ 4^1-^4 ^1-44 ^1^4 ^44 4^44 
(-fH^), B^i^^, 4-4010.71^ 4*HH &sl® -§-M4M 44«H 4 

[0016] iL4 W>sj7 ^o] 4 40^44 7fl444 ^sfl, 2}^ DNA £>$3J- #4 7]<£ 

i tfl* ^ <£47> o]^.o]7] jl ^4. DNA 5] ^l^>7l ^4 4^4 



m 7l«ol 71)^5]^^, 4*fl 44 <U^ASLS. ^#^o] 7>^E] 

31 DNA# 44^ ^ 91^ DNA 4« 37_4 «H tfcfl 

$|^r DNAH- 44431, 4Jl ^?t7l7> DNA ^44 43l# £4 lb *r 4^ 

43lS 44°1^4. 

[0017] DNA ^J=LS DNA ^j^-f Jl#^ 4#47l ^44^ ^44 SL#^r M°l 

^ til^-ol^ TJ^HI fil^ (background)^ &<i ^ 4^ 4 S4 

HAA 4-3-44. °1^4 a^^5l4 DNA ^ #4#(platform)^ 4#7l ^4 
447} 4*JsH 44 (Anal. Biochem., 266:23-30, 1999; Nuc. Acid. Res., 
29(21): 107, 2001). 

[0018] M, cnt# ^^^t^ 6 H A 1 -§--§-4^ 4317} siei ¥4431 $14. 

^51^ ^, 4ll, ^-4 DNA 4# (Anal. Bioanal. Chem., 

375:103-5, 2003; Proc. Natl. Acad. Sci. USA, 100(9) : 4984-9, 2003; Anal. 
Bioanal. Chem., 375:287-93, 2003) 4°1 315H4. CNT# 7l4°-S 4 4# 
(multi layer H 40] ^#44 7 tH4 i±4^H ^31 ^7l^££ $£0] 4440^ 
DNA4 44 ^447} 31^4 44 ^ - o lJL _ * m «^o]] tfl4 4# 

# ^7]^ ^ 44. 

[ooi9] 4^44 401 0.^011^ 44444 ^#44 4^4 7l^ ^S4444 4 

^44i 44 h^o] 7I-4 ing*H4(Toriba, A . et al., Biomed. 

Chromatography: BMC. , 17:126-32, 2003; Raj, S.U. ef al., Anal. Chim.Acta, 
484:1-14, 2003; Peggy, A.T. et al., J. Microbio. Meth. , 53:221-33, 2003), # 



U-j ^JL ^5}7l 47^ ^4^T ^ 4^#°1 

CNT4^ 4^71^ rf^o] ^4 ^o}x]jL $14. 

[0020] PNA(peptide nucleic acid: DNA 44*11)1- (single walled) CNT4 ^ 

£| 40^0^ jL^jL, ^ DNA4 ^Ji^AS- if^r 514 4#4 JUL 
(Williams, K.A. ef al., Nature, 420:761, 2001)4 471443 4 4^4 f-sfl 4 
e|jl^f#^IiLElH# CNT oHWl 5773451, 44M4 ^(guanidine oxidation) 
4^4 ^4 DNA4 4#4 J5L5L(Li , J. et al., Nano Lett., 3:597-602, 2003)7} 

$14. ^4 cnt# wh^^ m ^ ^-g-* 34 

[0021] 3}e, CNT# °l-g-$ 57-44^1 w>°l^-^r 3#4W(W0 03/016901 Al)7> 

5l«# ^f4^M £<H*l*r ^E]*fl^3 4°U^H 7 ASLS., tilS^ ^4 4 

^44i 4* 4^ 7>431 $14. 
[0022] 44, 44 ^514 71^3 ^ 0 H1 4513144^^1^4 DNA4 51^4 f^^l 

DNA 7l^ 4°ll 4^715] J7 5.x] ^4 24 42 s o]^, S4i 314 

DNA4 44471 44444 43°1 434 IE 4 444 44^1 44 
# Itfll 4^4 44-2-4 4x7} 4^44 4*H 

$14. 

[0023] a. 4^144 447171- 714 4^1 443 444 #4<^ CNT 

36-11 



# JL^S. jl^A]^ ?}s 4^71 7} t#4 Jl^tS] CNT €M ^4 4^5", 
7l CNT DNA# 14^1 ?1 CNT-DNA^ ^2:^31, ^4 ^-g-4 14, 

114 #4-2-4 43>7> 4^1 4^44 csj-^-sl 4#43l4 4^ H 4471 7} 

'fl-f 44 W4Jl# 4#4 ^ 44^ 3^ 44431 iL 
[0024] 4 ^fil ^£ 71^3 44^1 <^ 31^5LS. S4i 

44*] 4-g-4 7} CNT ^ #4 CNT 4# £4i 4°R 3«7} ^4 

5)<H CNT-4°l£^ ^4^1 $14. 
[0025] £ 4s £ Aj- 7 | CNT-4°1 °]-8-4°i 4<£4 ^4^1 h>o] o_ 

eI^eH 144714 4-§-4fe 444 £3 uMitll 4#4^r 4^ 4^4 
^1 $14. 

[0026] 4 4^ £ 4^ ^4 7)^ 4^ s>4^ 44°H 4*11 3l4£S 31^4 

CNT €f-i DNA7> 445] o] CNT-DNA^j 4 #4 DNA ^ °l-g-4^r 7^ m^i 

4^ DNA ^44 444 4#4^ 444^1 $14. 
[0027] #4 4^14 4444 44°i, 4 4*34 (a) S4i 4447} 44 
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4 f}^^7}7\ ^#£1 CNT# tiV-g-A]^ ^7) o>^7lSq- ^-71 ^4^71 <>H 

H 7ll ETgofl CNT i^f^ ^711; (b) #7] CNT 

-B-7l^--t#^ tiV-g-A]^] CNT ^ o^olj -^714^ §^ ^^Al7l31, # 

7l -^-714^4 ?>s4^37l7> Qim $&*]?\ CNT# 3^Kr ^Tjl; ^ (c) 

^7l (b)^l# nil «>4^H CNT ^4 -n-714^ n s\ ja^ElTfl 

4^7i7> ^#£i jtjus cnt «^ ^*Kr s^Kr 3^ ^^-S. ^ 

g_T$_°\} f}^^_7}7\ 3LV±^ CNT ^f-Sl ^12:^^ 

[0028] £ i^, ^7l ^12:5131, ?>s4^7l7> 

^ CNT €f-^r 

[0029] £ it^^r JEfh A J"7] CNT l!# 7'>^4^7l5]- ^"f^^ *]--g- 

7l# 7>^1 W>ol o_ 2^7} SJ-SH 1-51 «^ l^-ofl 5] §H 31^ ^ £ 

~s" ^ ^ CNT-yh°l^-^-i: 



[0030] £ HL?h (a) S.^} °M7)7\ 7l^5f ^>54^7l7> 

CNT# #-§-^ >8-7l 4^71^ ^-71 71- s 4^7] 7>o] o\u]B. 

CNT ^%^r ^S^Kr #31; (b) #7l CNT qol-nlTj) 0-7]^-^ 

-g-A]^ ^71 CNT ## $H ^^A]7l31, ^71 

7l7> CNT# tiKg-^ CNT# ^f^Kr ^Tfl; ( c ) ^7} (b)^ll- n3 #4*} 

CNT #4 ^-714^ ^o] n j] Hjf£|7fl ^f^H 7>s4^ 7 ]7^ ^*s] 57^ £o] 
CNT €M ^*Rr #31; ^ (d) ^"71 7]-s4^7l7> JL^S\ CNT €M 
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S^AS AlUjSl 3j--g-7l# 7>x]i^ S^^S 7fl*]s} 

7l ^ ll^^AS T^^l 4-§"7l7> Jl^t CNT 

[0031] £ ^oll 9X 6\X\ i ?>H4^7l^ lIHKr 4-g-7lSf 0 >^7l, ^*lH7l, ^ 

Bl#7l ^ ^3.^3. ^£ ^l^i 4-§"7ll- ^Ajofl 

S^l-^ HN 2 -R!-NH 2 , NN 2 -R 2 -SH, HN 2 -R 3 -0H iE^r HN 2 -R4-CH0<?1 ^8.2.3. § 

<r <^7H, R 1( R 2) R 3 ^ R 4 ^ ^^3- Ci-2o?l JES^sK^ff, 

[0032] £ 5E*h ^7l Hj-^ofl fi]Sfl aflS^jl, o>^7l, ^^H^, 

^MM, B]^7l ^ ^3^3 ^£ Sj-S^ 4-§"7l7> ^ 
Jl^i CNT €f-^ ^l^W. 

[0033] £ HL?h #71 CNT S<?H °>^7l, ^*lH7l, ^7l, 

E]#7l ^ fe^S 4-8-71 Stj- 1^-5-}^ 4-g-7ll- 

7>^1 o_ 5^7} HL^ 1-51 jL33°1 $|^r ^ ^f- 
^3 ^ CNT-4°1^-^1^ ^l^W. 

[0034] £ ik^-gr ^71 CNT-4°l^^j-i: °l-§-^ ^ ^HJ ^.3 ^ V}°]$L 



36-14 



5^4 444714 4-§~4^ £.*\ v\o]$_^*\ 4#4^ 4^44- 
[0035] 4 4^4 ^4, 4°l£ 5l^^7> DNA4 5J^r ^HJ 44 CNT-DNA^ 

4 %7] CNT-DNA^^ <>l-g-44 5J^r 4^3 44 DNA ^44 44^1 ^wj-y^ 
4444. 

[0036] 4 4M $M4, y)^*- m\^r, 43, 444 5] 4, #4^ 4 PDMS5L 

444 ^14 4^ 7)] ^4 3}^ ^lo S § + ^37, 44 4-§"7l7> t 

#4 7^ 4H4 44^4*144i>-S *15]*H £4 *T $14. 

[0037] 4 ^ofl ojo^, 7^4Aj 7 l^. 1^-^ 4-g-7l^ 0>n]7] ^ 

[0038] 4 ^ofl £M4, y>olO. g^E^ 7]-54€7], , ^*lH 

7l, JE4 B]^7l# 7>4^ S.4i7l^, e]?iH, sHi:^, «]4 

(DNA, RNA, PNA) , 4^, 3.^] ^ 44444 ^io S *v ^ ^4, 
[0039] £ 4M $M4, s.^ 4°U4 ; ll4 4°li 5-11^4 4-1-47-14 

4M4 § ^ 1-^3.4, 44^1414 4«14, q 4, 44, a 

4i, 4444, 3^4 714 «4efl^ ^f^Mui, c]^ h>^3]^711^ ^4 
HL4 4^4°14. 

[0040] 4 4M4 44^4 'CNT-4°1^-^' -§"°14 CNT 44i 4°1^- 7} 

44^ a ^ ^5]44^ TJ^-E]^ 7^ s^i^ 7fl^a_3., 3l4£ CNT 



«HiL AWA 443 3^ #3443 14i 51*11 44^H ^ «H 
j^jl4# S44^ 3^144. 

[0041] £ 4M4^ CNT# 443 2MM(o}T?l7l)7l- 51^4 7l ^ $H 44 

3 1^ 443^3- 3^M Mtt S 1 ?! 5Hr 4^44^7} t# 

4 CNT 4M 444 4^-, #7l ^ 2 44714 HL^ #51443^3 4-§- 

4^r 4^1(4^71, -) # yM 0_ 5l^Ei# 444^ 

v}o]±^£ 3}^ 4^47-14, #4443 4x4 ^1-g-^H 4#4 ^ 
CNT-4°l^-^^r 4444. 

[0042] JE4, CNT ^# S^ofl 4^4^14 7fl^i SlSfl 4^l7l7> 

JL^£ CNT €f-8r H^!4 4tt, A o v 7l 44714 tiV-g-s-}^ 7>e4^7l JE^ £i=ll3f| 

H7l# 7}£ V}o]SL el^Ei# S)-43 ^ l^t^O.^ wH£^ 4 

[0043] 44, ^-7] 454^7] ^ oj-^714 444^ 2]-§-7l# 7>4 4 40] 

3«# 443^71 3*114^, #4 4^4434 ^#4 cnt 444 43 4 
54^44 4444 443 4-8-34 43 4°li 5-H34 7}*]5l $14 4434 
^1444 443 4-§-3# 43*11 7 }34 441-^ 4-8-4<^ 7fl« 4 $14. 4 
44, 7-1 si a.4 43 J2- el«# #71 ji4£ CNT 44i 443 314 43443 
4143 € ^ $14. 
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[0044] ofl^tfl, Bl^7l# y>olO. el^Eil- 44471 3*114 4^44714 

444^ 3J-*H 44714 ^--g-711- 7 }x]$r 44l"4^: 444 CNT 5. 

43 7fl4^ ^4 ^-g-7l# CNT 443 ^1^14 44, S-S 444 ^ 

4 #4 Bl^7l# 7M^ 401 o_ ei^Ei# 444 4 44. 

[0045] HL4, £ 4M 434, ^£5] CNT 44 S4i 443 4-§-7l7> ^>f4 

Tfl 3I4515L 4°li2- 44^1^ 7>^431, CNT-DNA ^ 

i^^'&T^ « 4lH M-fi-^ ^157} 7j-*> ^44Jl# 44 

4 4 $14. 



[0046] 01^} £ ig-^ 4^HH1 sjsH 4^144 4^44. -i*H*r 4 

4 £ 4^ i-4 4*H°-S ^471 34 5^3., -& 4^3 ^$7} on- ^a] 

<*H 4434 &^Rr 4^H14 f-43 xl4^ 7>4 4^4 4^4 7}^ 

% 4°14. 

[0047] 4*1, 47I 4^HHH^ 4°1£ eH33. DNA4^r i^>143i 4°-4, 4^ 

4471, 4471, 444, ^*lH7l, 3^4 44 xl-^^ jr^j 

4, 44^, 44^4, ^hIh, 4 y JJ4, RNA, PNA, 44, ^44, 4444 44 
44^- 4 1344 CNT 44i 3144^ CNT-44^44 444^ 44 4"34°114 
4-444 4 444. 
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[0048] l: 7>a4€7l7} kf^ CNT^ ^ 

[0049] £ ^i^i CNT^r ^It^^l 4°J 

*M 4-^4714, H cJ4H *fli£*H 4-8"^ ^ $14. CNT# 

£ 4^471 CNT^I S 1 ?! ^/HL^ 4 44^ 7^^1^ e>> $ 

4. 

[0050] 7>=4^7l7> CNT^r CNT# 44(444 ^a>o] £tN}-dj) -g-*M # 

4 ^M^olEiollA] 24^1 ?i iV^Al^l 4^-, o.2/zm 4^3. ^44 ^ , 71 <*}4 

#^ 44i ^- 7 ]. gori^ 4544 ^tf SV^a]^ ^ ^4^4534. 4#<^ 3 
^r^H 0.1/ffli €^3. <^44 44 4^1^4. 4^4 7> = 4€7l7> CNT1- 

JE^r -fM-g-*H ^AjTj 4^-, 0.1/ffll ^3 <^4*H H7l# £ 

^ CNT# 414$t4. 

[0051] 2: 4^l7l7> lc£^L 7)^ 

[0052] £ ^4M*r -fM, -g-e-^5l7>, #4^, PDMS 

(polydimethylsiloxane) ^ 7] 2J ^ 0 H1 441^4*1^^ Mi 5I^H 44 
7l# 7l^S^i a>^-§>^o.4, A 14^4 44°-3 i±4 7^5} 7l^]^ 

4 0 J4 0 i 4444 ^s. 7>^44. 

[0053] 3: 7>=4€7l7> oL^S. CNT 43i 
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[0054] loflA] ^«14 454447} t#4 CNT# €4i 2<*H ^«14 

7}7\ i,#4 71^4 tiV-g-Al^ f}^^7}9\. # 7 ] *}*±7] 7}°] 4^ 1^ 

Aj-oi] CNT ^4^4 (£. la). 

[0055] 4^-°-3., 7l^i oj-ujH -f44 CNT 4 ^ 44 4-g-7ll- 7>4 

^1444 -fM^tM: tiV-g-Al^Jl, 7> = 4€7l 7} ^#4 CNT# Aj-7] 1^444 -fi- 
71^1-5] rf^ $ ^ 4^714 tiV-g-A]^ ^Aj^ %.^6\ CNT# 3 

#43! 4 (5= lb). 

[0056] n 4^-3., ?>3 4^7l7> t#4 CNT 4 ^144 31 -fM s^!-^ sj-tj-tiV-g- 

^ 443°-^ ^*34^ CNT ^4 -fM44 n4 meMI ^#4°i £4 

i 4^-4^71 7> Jl^i CNT ^12:^4 C£ lc). 

[0057] £ Tf^ofl ^^l-^^l -fMSj-^l-S.^ HN 2 -R!-NH 2 4 W^^r 7>*l*r 

^ 44^f -B-71 71 01 4. 

[0058] #7l <>HH 1^ #4471 ^4°i, 7-1 #^4 ^4 HAMDU (0-(7- 

azabenzotr iazol-l-yl )-l,3-dimethyl-l,3-dimethyleneuronium hexaf luorphosphate) 
DCC (1,3-dicyclohexylcarbodi imide) , HAPyU (6H7-azabenzotr iazol-l-yl )- 
14 : 3,3-bis(tetramethylene)uronium hexaf luorphosphate) , HATU (0~(7- 
azabenzotr iazol-l-yl )-l 4 : 3, 3 _ tetramethyluronium hexaf luorphosphate) , HBMDU 
((7-(benzotr iazol-l-yl )-l,3~dimethyl-l,3-dimethyleneuronium hexaf luorphosphate 



), HBTU (6Hbenzotriazol-l-yl)-l, 1,3,3-tetramethyluronium hexafluoro 
phosphate) tf}°)Mbase)S-*] DIEA (di isopropylethylamine) , TMP (2,4,6- 

trimethylpyridine), NMI (jV-methyl imidazole) ^H^fe y A°] 4^444. 

[0059] JE^r, ^Sr -g-uflS. *Y%-*t ^-f^ EDC (l-ethyl-3-(3- 

dimethylamini-propyl) arbodiimide hydrochloride)!- ^ r -§-*f-2-, ^H-^^l-S] 
*I13>| NHS (THiydroxysuccinimide), NHSS (N-hydroxysul fosuccinimide) 4~§- 
4^ 4^444. 

[ooeo] £ ^UHH4^ 7l#M3-4 HATU# 7l#M4 

DIEA* 4"§-4^4. 

[0061] <$7] Tl^afl^r -C00H 4-§-44 -NH 2 4-§-7l7> l^(-CONH-)^: 

tKr tH, ^-71 Hflol^S} iL2^m ?]^^|7> <>MH 1^ nfl 

Jl^8: fell ^ SSFr^r W. 

[0062] ^Alofl 4: S^<^| 4^l7l7> oL^S. CNT 

[0063] 7] ^4^71 7} iifr4 CNT 7fl 4^4^1 7 14 4-§"4^ 44*1 

4^71(4^71, ^7l ^)4 B-^ Ufolji B]^B]7> 7>4 51 ^ 3j--g-7l 4 
*r 4-8-71(^71, ^44, El^7l, ^BH*lH7l ^)# ^ofl 7 }4^ 

7fl^« ^ 471 7fl^^ 4^ - ^MS.^ HN 2 - 

Ri-NHz, NN 2 -R 2 -SH, HN 2 -R 3 -0H, HN 2 -R4-CH0 ^ 4-§-% v ^ $14. ^44, R 1( R 2 , R 3 



[0064] £ ^HHH^r ^Aj^l 36flAl ^2:^ M^l ?r^4^7l7} t#S] CNT 

S. ^7)7} CNT «^ ^2:^1-^4. 

[0065] ^Ajofl 5: 7}£,^7}7} CNT DNAH jI^I* DNA 

[0066] a^ofl 7>S4^7]7|- CNT rfs^ DNA1 . sJ-tj-^O,^ ItM^ DNA ^ 

£ ^l^tj-^rf. ^Aldfl 7} 3.4^ 7 j 7}. CNT €#i DNA^l <>M 

i.7l# CNT-DNA ^ *Wr^4 (£. 2). £ ^H^IHfe- 

7^ oH-71^1 6MH 1^ 3§M ^#^1^ EDC1- 4^1-^31, 
5] iL2^3.^ NHS* 4-§-^>^4. S?h -& ^HHH^r t^l ^^711- 7}7] 
^ *}7] 1^ ^JiWeflo^H^ 4-§-*M CNT-DNA^ # ^^t}. 

[ooe?] X\<£ 1 : 5'-TGT GCC ACC TAC AAG CTG TG-3' 

[0068] CNT DNA 5] ^7fl o^h-^, DNA7> ^7) (phosphate group)# 

°l-§-*H ^(phosphorus) 3I*H tflfr XPS (X-ray 
photoelectron spectroscope) ^H 3 ^ 33-<y^4 (£4). £ 3<*H iL 

XPS M^HH ^#5]^o.T^, o] S «-Ei CNT DNA7> 

^ $I<S4. 



[0069] 6: o}^7]7} CNT «4| DNA# DNA ^ ^ 

[0 070] £ ^HHH^r -M^li 4i^i ^14^1 ^7l7> CNT €#i 

DNA-S] ?>s4^7l# ^W<^ CNT-DNA ^ ^14^4 (£3). £ €*HHH^r 
^7} 4^4^^ o}v]±7}<>\ 4 D 1- 1^ ^#^^1^ EDC1 4^43! 

31, ^#^^5] iL5^1^4 NHS# 4-8"4534. HL4, £ ^]<*H*l^r ^c]l 
4^4# !c] ^^j7^#efl^EllEL# 4~§-^H CNT-DNA^ -=r *fl*J- 

4$!4. 



[0071] 7: 7>s.4^ 7 l7> CNT DNA# DNA 3^ <>l-g-^: £W 

«■ 

[0072] ^Aj^l so]] *| CNT-DNA ^ ^(hybridization chamber) 91 

i ¥^ 4^", ^ 0J ]-^ l^HL5l31 72 31- 7^#4°lH3. 

S&4. °1 -§-^£ 32/^3 ^iLTjo] «7lA^^ -$rxi\5L^WnSLZ\£.7} 

44 -g-dj^r Hll, ^ ^7} 3XSSC(0.45M NaCl, 0.045M sodium citrate), 0.3% 
SDS(sodium dodecyl sulfate^} S\7\] , %- ^7} 40/^7} 5]7fl $4. °^}^\ 

^5Jt -g-ensl tfjMSl ^sl3iTf#e|^EliL F ITC(f luorescein 

isothiocyanate)7> t}7] X\<£ 21 4-g"4534. 

[0073] 41 2: 5'- CAC AGC TTG TAG GTG GCA CA-3' 



[0074] ^ ^ O.B1H 7\^9\ *]^6\^ 1^ ^7]t\7] % <?H , o] ^ojj^ 

100°Ci4 2^4 4^14 ^, 12000rpm^.S. 2^4 44^4^4. ^44-§- 

oj-oflA-] -g-^flo] ^^5]^ ^7} $n 7}$] ^ 44 ^cfl 

3XSSC(0.45M NaCl, 0.045M sodium citrate)# 30(d^ ^£4. 431 55 

°C 10*14 #44534. 

[0075] 10*1 4 ^ , ^# 4^°fl4 ?14^ 2XSSC -g- d JHl 2^ ^-4 4^ 

44, 0.1XSSC(0.015M NaCl, 0.0015M sodium citrate) 4 0.1% SDS -g- d JHl 5^ ^ 
4 4^ ^, ^l^o S 0.1XSSC4 54 ^4 47} ^£4. DNA ^ ^ 4^ -g-dj 
aflT^l Jfl*H, ^ 44^71 4i ^31 600rpm°-S 5^4 
44^4$!4. 

[0076] ^44 4-§-£ 2^1 ^e]3iTr#eflo.ElH 44°H elH^SH FITC 

# °l-g-*H ^14-8: 4#45S4. 0 H4^r ^JHelH 5000(ScanArray 5000 

Packard Bioscience, BioChip Tecnologies LLC) ^144^1^4 4H<H3H 

4°l3S^ellol HSu^CQuantArray Microarray Analysis Software)^: °14 

*H £44 (S. 5). 

[0077] £ 5(a)4 DNA4 44*1 ?1 7l 4^1 3i4£ CNT 44^1 °H*14 444 

31, 51 5(bH4 (1)£ <$7] CNT 44 4*1^ 44714 7>4 DNA4 lf^?l 

^ 4^4 DNA4 ^44 44*14 ^-fs] 4#44°H, (2)4 4\M°14 

8£4 DNA4 ^44 44 *14 ^4^1 ^4 ^4444 444 5H4. CNT 44i 

444 ^5l3lTf#ell 5iElHo]l 4il^4 ^7lA^^- 7>4 ^5l3lTf#ell 51 El hi- 



4-§-4?l ^%o] #r$ t}jL 575^ 3^ 2^1^ ^ $j^4 

(51 5(b)4(D). H^4, ^5l3lTf#e^ElEL7l- 3l^5\°] $|4 g£ CNT «4 3 
-f(S. 5(a))4 CNT «i £^ -&5]3iTr#efl^EliELi #iL4°14 <*7H<* 
^ 7>^1 ^-e]31^#5il^.ElH# £^3H^ 5(b)4 (2)H^r ^^-o] 

4444 4 ^ M4. °1 4434^1 «ijh4 av-g-oi 7^ <n^44 & 

[0078] -gAH 8: «>^7lS 7M€ CNT «4| DNA1- jL3$ DNA £W ifrfr 

[0079] *1*H 6^4 *H44 CNT-DNA ^ °l-g-*H 74 ^44 «>-§- 

^ ^34^4 (S. 6). £ (a)^r #iL44 DNA* 1^44 ^4 ^ 4# 

(b)^ ^iL4°14 DNA* 1^44 ^4 4M4°14. £6 
i 444 44 4°1, 4-iL4°14 ^H*^ xivi ^^j7^#e^B]H5]- # 

^3-44 4^ 4444 ^ M4. 

[0080] c,i4H14 4^4 44 4°1 , £ 4^ 444 7} 7}^ $H 

7>s447l7> ^#£1 CNT# 44^ 1^ f-sfl tiV44°-3. 52-44^ go^ji a 
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^6\] 3.^3 ^7)7} ii#4 5l4£^ CNT ^# 4 44 CNT 44 S4i 4°1^- 
5] 4^4 44^1 ^4 45j44^1 4444 4°1^4 *ll^Kr Jl44 $14. 
[oogi] 4 4M 4^4, 4^4^44 ii#4 CNT 44 J£4 44 434^71 i- 

444 44^1 444 3- 444 CNT 444 444 4°1^- eH41- 444 ^4 
I-5I444 44^14 CNT-4 0 1£44 *114°1 4^44. hl4, CNT 44 S4i 
4-g-47> ^431 mtII 4^4°i CNT 44 S4i 314515L 5444 4 
el ^4 # 44^14 CNT-4°1^^ ^14°1 4444. 
[0082] 44, 4 4^1 4^ CNT-DNA ^4 DNA ^444-§-4 ^4 44 A l 

4x# 44 444 141- *r 44. °lsi4 CNT-DNA ^4 4 
444(genotyping), i-44°l 44(mutation detection), ^44 5 44 
(pathogen identification) ^4 4444. 
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IW l] 

4^ 4« £^*Rr 3^ ^8 5^ 7}s4^7l7> 37 

^5. CNT aflSHHi : 

(a) 4^71 7> 7l^3lf ?>5.4^7l7> ^#£1 CNT# ^-g^ # 
71 4^71^ #71 ^4^7] fto] o>ulH 1^ 71^ Mi CNT 

(b) >S"7l CNT Sf4 ^W^l -B-7l^#^ tiJr-g-A]^ CNT ^-^611 o. 
7l^J ^ ^A^IjL, #7] -B-71^4 ?>H.4^7l7l- CNT# tiJr-g-A]^ 

CNT# 3^Kr #711; ^ 

(c) #7l (b)#7ll# nil #4*M CNT ^4 ^-7]o>n] ^o] ni] ^b\t\} *\ 
9}^^_7}7\ 31^£ CNT €f-^r D^Kr QA. 

W?* 2] 

A>7l, B]^7l ^ fS?!A S A^s] 4-g-7l7> 

CNT €#5] afls^ : 

(a) 4^71 7> 71^3 4 ?>a.4^7l7> CNT# ^-g-^ 

71 4^714 ^7l 4^4^71 ^ <s>nlH 1^ 7H sigoll CNT 
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(b) ^-71 CNT v]o}^] o- 7 ]^^ ia>-g-Al^ ^7} CNT t=}#^H 

7)^ 3. , <$7] ?}s^7)7\ CNT# ^*}^ 

CNT# ^]#t}ir 

(c) ^7} (b)^l# n5] ^4sH CNT ^4 -B-7l<s>^l n il iax£l7fl 3 
? >a4^7l7> Jlil5L^ CNT ^S^Kr I ^ 

(d) ^7l ?>s4^7l7]. 31^$] CNT ?>s4^7l^ 1^ 
^ ^-8-71^ 4^71, ^SlHJl, ^71, E]#7l ^ ^3.^3. ^£ 

3^ ^-8-71 # Wi-^s. 7fl^Kr ^1. 

W?* 3] 

7\m JE*r 7])2^M 6^6]X\ > 7)^ -B-S], -8-g-^5l7>, #2}^^ ^ 

PDMS3 ^io S ^ h o >^_ 

4] 

aflllF JE^r *fl2lMl 4-8-71 7> 7}^ 7}^ o} 
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Wt 1 * 5] 
Wl 1 * 6] 

^12%H1 ?>^4€7l^ lIHKr 4-g-7lSf 0 >^7l, ^*lH7l, ^ 

71, B]#7l ^ ^3.7^3. ^£ ^i^i 4-§"7ll- ^Ajofl 

Sl-tj-l-^^r HN 2 -Ri-NH 2 , NN 2 -R 2 -SH, HN 2 -R 3 -0H S^r HN 2 -R4-CH0<?1 ^ ^8 £.3. 

*r M (<^7H, R 1( R 2) R 3 ^ R^ 4^°-3- C S^sH^f, IrSSj-^ 

Sj-^^f HL^r ^-7l7lolcf). 

Hft 7] 

CNT 

8] 

^ ^3.31 °-3. 4-§"7l7> CNT 
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O. 5l^Ei7> l-S]^-^ £]*fl JL^S\o\ ^ 7j\^ ^ SLS. t\ 

~ CNT-4°1^-^. 
Mt 1 * 10] 

^19*oH1 9X°]*}, 4°!^- eH 1 ^ Jl^71^ ( eR>H, <>Hi^>, # 
iafl^ j ^a> j ^1^, Ei £^ ^O-S. ^ CNT-hH-2.^. 

W?* HI 

W?* 12] 

71-y ^ ^8 £.3. ^ CNT-4°1^-^. 
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Wt 1 * 13] 

*H91M1 91°]*}, v}°]$L 2He^ DNA?1 ^ ^ CNT-DNA^. 

14] 

^18^ CNT M^l 4^7], H7l, ^71, E|-i-7l ^ § 

$6flAl 4-§-7lSf l^Kr 4-g-7l# 7>^1 Hl-ojO. 

CNT-4°R^. 

M?* 15] 

iafl^ j ^a> j ^1^, s^jEi £^ ^^-S. §Rr CNT-«H£.^. 

16] 

3. ?rKr CNT-4°1^-^. 
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Wt 1 * 17] 

aflUlMI 9.1°}*}, DNA^l ^ ^8.2.3. ^ CNT-DNA^. 

Hi 1 * 18] 

[37* 19] 

afll3lf JE^r ^117^ CNT-DNA^-S: <>l-g-^Kr ^ ^$SLS- t}^ DNA ^S)- 
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la] 



Mrtj Nti, «Hs NH, *IH» MH> 8R NR. N-« Jl-H tSi. ti-H NR. 

r > r r r i i i i r r > r i 

O-Si-O-Si-O-Si-O-Si-O-Si-O-Si-O-Si-O-SKO-Si-O-St-O-Si-O-Si.O-Si-O-Si.O 



SiOx 



[5L lb] 



* ~ ;« ,' tlliOir?: ! 
1 P 0 : B j 



H-H H-H HH, «-H «H ; *sf; MR N-H • !- N- >l NR 

^ ^ r \ \ i i * * v \ i >> 

-Si-0-3i-0-Si-0-8i-t>-Si-0-Si-O-Si.0-Si-0-S)-O-Si-Q-Si-0-Si-C-Si.0 

OOGOOO-OOOOOOO 

11.1 t i i I ! ::: i ::::::::: JL ::::::::: L ::: , 
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[£ lc] 
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[£ 3] 



2 HN-R 1 4^H 2 c 
— + o 
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[£ 4] 




[£ 6] 




<110> KAIST 

<120> Carbon Nanotube Film with High Surface Density and A Biochi 

Using the Same 
<160> 2 

<170> Kopatentln 1.71 
<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220><223> oligonucleotide for DNA-chip 

<400> 1 

tgtgccacct acaagctgtg 
<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for DXA-chip 
<400> 2 

cacagct tgt aggt ggcaca 
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